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PURPOSE: To provide a bipolar transistor having a high current amplification 
factor without increasing the number of manufacturing processes of a semicon- 
ductor device. 

CONSTITUTION: A buried layer 3a which has a same conductivity type as a 
collector region 1 and has a higher impurity concentration than the collector 
region 1 is provided so as to cross between the collector region 1 and a base 
region 4 which are provided beneath an emitter region 8 to reduce a low resis- 
tance collector current path. Further, a base width is narrowed. Therefore, 
a collector current is improved and a transistor having a high current amplifica- 
tion factor (current gain) hpg can be obtained. 
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PURPOSE: To provide a power transistor which facilitates suppression of a non- 
uniform current distribution among respective unit transistors and, further, 
facilitates reduction of a resistance itself caused by an emitter electrode. 

CONSTITUTION: A collector layer, a base layer 13 and an emitter layer 12 of 
which a plurality of unit transistors are composed are provided. A lattice-shaped 
emitter electrode 1 which surrounds the base electrode parts 4 of the base 
layer 13 is formed on the lattice-shaped pattern emitter electrode parts 3 of 
the emitter layer 12. 
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PURPOSE: -To obtain a lateral transistor having high Hpe and a high breakdown 
strength by a method wherein an ion implantation mask film is formed on 
the surface of the center part of an emitter region on a silicon substrate and 
ions are implanted and diffused by using the mask film as a mask to form 
an emitter diffused layer. 

CONSTITUTION: Two diffused layers 3 and 4 are formed on a silicon substrate 
I in such a manner that one layer (for instance 4) surrounds the other (for 
instance 3). The inner diffused layer 3 is used as an emitter and the outer dif- 
fused layer 4 is used as a collector. In a process for forming the emitter diffused 
layer 3 of the lateral transistor, an ion implantation mask film 6 is formed 
on the surface of the center part of an emitter region and ions are implanted 
and diffused by using the mask film as a mask to form the emitter diffused 
layer 3. For instance, an oxide film 6 is formed on the surface of the center 
part of the base region and the emitter region by a LOCOS method and P type 
impurity ions are implanted and diffused by using the oxide film 6 as a mask 
to form the emitter diffused layer 3 and the collector diffused layer 4. 
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(57) Abstract: 

PURPOSE: To isolate elements between bipolar 
transistor MOSFETs completely, and to improve 
characteristics such as the threshold of the MOSFET 
without deteriorating the isolation breakdown strength 
of a bipolar transistor. 

CONSTITUTION: Impurities are diffused into an N-type 
epitaxial layer so that the impurity concentration of a 
P-type isolation layer 5 is made higher than that of a 
P-well layer 4 by 102cm'^ or more, thus forming a 
semiconductor device 0. 
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